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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for
Phase I Investigations. Copies of these guidelines may be ob-
tained from the Office of Chief of Engineers, Washington, D. C.,
20314. The purpose of a Phase I Investigation is to identify
expeditiously those dams which may pose hazards to human life
or property. The assessment of the general condition of the dam
is based upon available data and visual inspections. Detailed
investigations, and analyses involving topographic mapping, sub-
surface investigations, testing, and detailed computational eval-
uations are beyond the scope of a Phase I Investigation; however,
the investigation is intended .to identify any need for such studies.

In reviewing this report, it should be realized that theI reported condition of the dam is based on observations of field
conditions at the time of inspection along with data available
to the inspection team. In cases where the reservoir was lowered
or drained prior to inspection, such action, while improving the
stability and safety of the dam, rem.oves the normal load on the
structure and may obscure certain conditions which might other-
wise be detectable if inspected under the normal operating environ-
ment of the structure.

It is important to note that the condition of a dam depends
on numerous and constantly changing internal and external con-
ditions, and is evolutionary in nature. It would be incorrect
to assume that the present condition of the dam will continue to
represent the condition of the dam at some point in the future.
Only through frequent inspections can unsafe conditions be de-
tected and only through continued care and maintenance can these
conditions be prevented or corrected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidelines, the Spillway Test flood is based on the
estimated "Probable Maximum Flood" for the region (greatest rea-
sonably possible storm runoff), or fractions thereof. Because
of the magnitude and rarity of such a storm event, a finding
that a spillway will not pass the test flood should not be in-
terpreted as necessarily posing a highly inadequate condition.
The test flood provides a measure of relative spillway capacity
and serves as an aid in determining the need for more detailed
hydrologic and hydraulic studies, considering the size of the
dam, its general condition and the downstream damage potential.
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

NAME OF DAM Byram Lake Dam, N.Y. 1175

STATE LOCATED New York

COUNTY LOCATED Westchester

STREAM Byram River

BASIN Long Island

DATE OF INSPECTION 14 May 1981

ASSESSMENT

The examination of documents and the visual inspec-
tion findings of Byram Lake Dam did not reveal conditions
which constitute an immediate hazard to life and property.
However, the dam has some deficiencies which require fur-
ther investigation and remedial action.

Using the Corps of Engineers screening criteria for
initial review of the spillway adequacy, it has been deter-
mined that the dam would be overtopped by all floods exceed-
ing 61 percent of the PMF. The maximum spillway discharge
capacity is 18.4 percent of the peak PMF outflow. The
spillway is therefore judged to be "inadequate"

The 6tructural stability analysis based on available
information, assumed strength parameters and material pro-
perties and visual inspection indicates that the dam is
inadequate in overturning and sliding for all loading con-
ditions except for the normal loading.

It is therefore recommended that within 3 months of
notification to the owner an in-depth engineering study be
undertaken to more accurately evaluate the stability of the

I
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dam and to recommend remedial measures, if required.
Within eighteen (18) months of the date of notification to
the owner, any modification to the structure as a result
of this investigation to achieve stability of the dam under
the half (1/2) PMF and full PMF events should be completed.
In the interim, a detailed emergency action plan and warn-
ing system should be promptly developed. Also, during
periods of unusually heavy precipitation, around-the-clock
surveillance should be provided. In addition, the dam has
a number of problem areas which, if left uncorrected, have
the potential to develop into hazardous conditions and must
be corrected within twelve (12) months.

The following are the recommended measures which
must be corrected:

1. The upstream embankment surfaces should be
cleared of vegetation and debris, regraded to their origi-
nal geometry with suitable embankment material, and pro-
tected with riprap. Prior to regrading, the stone train-
ing walls at the upstream embankment side should be
repaired.

2. The reservoir drain and its control facilities
should be made operational to insure that continued deterio-
ration of these structures will not adversely affect the~dam.

3. Heavy brush, shrubs, trees and debris should be
removed from all locations on the embankment and in the
spillway channel. Provide a program of cutting and mowing
of the embankment surfaces and spillway channel.

4. Replace the deteriorated mortar joints between
the stone tiers of the downstream stone training walls.
Monitor by visual inspection and continual leakage through
these joints; record estimated flow quanitities and describe
the clarity of the flow.

5. Investigate the leakage which is occurring within
the valve chamber. Monitor periodically by visual inspec-
tion the leakage in this area and record estimated flow
quantities and describe the clarity of the flow.

6. Provide a program of periodic inspection and
maintenance of the dam and its appurtenances, includingi

I
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Iyearly operation and lubrication of the reservoir drain
and its control facilities. Document this information
for future reference. Develop an emergency action plan
and periodically update the plan during the life of the
structure.

Eugene 'Brien, P.E.
New Yor No. 29823

Approved By: / .2
- . W. M. Smith, Jr.
New York District Engineer

Date: 1 AUG 1
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PHASE I INSPECTION REPORT

NATIONAL DAM SAFETY PROGRAM
BYRAM LAKE RESERVOIR DAM

I.D. NO. N.Y. 1175
D.E.C. NO. 345

LONG ISLAND BASIN
WESTCHESTER COUNTY, NEW YORK

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL

a. Authority
The Phase I inspection reported herein was

authorized by the Department of the Army, New York District,
Corps of Engineers Contract No. DACW 51-81-C-0008 in a
letter dated 14 December 1980 in fulfillment of the require-
ments of the National Dam Inspection Act, Public Law 92-367
dated 8 August 1972.

b. Purpose of Inspection
This inspection was conducted to evaluate the

existing condition of the dam, to identify deficiencies
and hazardous conditions, to determine if these deficiencies
constitute hazards to life and property and to recommend
remedial measures where required.

1.2 DESCRIPTION OF THE PROJECT

a. Description of the Dam and Appurtenant Structures
Byram Lake Dam consists of an embankment section

divided by a center ungated spillway section. The dam is
approximately 185 feet in total length and has a maximum
height of approximately 27 feet.

The crest width of the embankment section is 15
feet. The downstream slope varies from approximately
1V:2 to 2.5H (Vertical to Horizontal). The upstream slope
measured to be IV:lOH to a distance of 15 feet from the
upstream crest edge (See Section 3). The upstream slope
is partially protected with riprap.

The spillway section is constructed of stone/
masonry and it is located at the approximate center of the
dam. The crest width is 10 feet and is 6 feet lower than
the embankment crest. A single permanent concrete flashboard,
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1.9 feet high and 1 foot thick, extends longitudinally
along the crest. Stone/masonry training walls form the
sidewalls for the spillway and extend upstream and down-gstream of the section.

The reservoir drain for the project consists
of a 20-inch diameter pipe located at the base of the
spillway. Discharge is controlled by a valve located
within the section; access to the valve is via a chamber
and connecting gallery.

Discharge through the drain and over the spill-

way enters a 4 ft high rectangular masonry channel. The
channel extends downstream perpendicular to the axis of
the dam.

A concrete swale is located at the right abut-
ment contact. The channel collects water from another
basin located downstream and west of the dam.

b. Location
Byram Lake Dam is lc'ated at the southern end of

Byram Lake in the township of North Castle, Westchester
County, New York. The dam is located approximately 0.1 mile
from Byram Lake Road, one to two miles north of Armonk,
New York.

c. Size Classification
The dam is 27 feet high and the reservoir has a

storage capacity of 2909 acre-feet. The dam is classified
as "intermediate" in size.

d. Hazard Classification
The dam is classified as high hazard due to the

large number of homes located approximately 2 miles down-
stream in the town of Armonk, New York.

e. Ownership
The dam is owned and operated by the Village of

Mt. Kisco. The persons to contact concerning operations of
the dam are Mr. Howard Zane, Village Engineer, and Mr. James
Canero, Water Foreman, both at 104 Main Street, Mt. Kisco,
New York 10549. Telephone No. (914) 241-0500.

f. Purpose of Dam
The purpose of the dam is to create a water

supply reservoir for the Village of Mt. Kisco and for
smaller outlying communities located in the Town of Bedford.

g. Design and Construction History
It is unknown as to when the dam was designed or

constructed. However, according to available documents

-2-
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I (see Appendix G), Byram Lake was part of the New York City
water supply system until 1958, at which time it was pur-
chased by the Village of Mt. Kisco.

h. Normal Operating Procedure
According to the available documents which are

presented in Appendix G, water for village use is drawn
from the reservoir at a pumping station located at the
north end of the lake. The water is pumped through a 12-
inch main to two open reservoirs located one-half mile
west of the lake along Byram Lake Road. Under normal
water system operations, the water level in the lake is at
El 551 (MSL), or approximately 0.5 feet below the top of
the permanent concrete flashboard.

1.3 PERTINENT DATA

a. Drainage Area (square miles) 1.18

b. Discharge at Dam Site (cfs)
Ungated Spillway (Top of

Embankment) 272.8
Reservoir Drain Inoperable

c. Elevation (Feet above MSL, USGS Datum)
Top of Embankment 455.55
Spillway Crest 451.47

d. Reservoir
Length of Maximum Pool (Top of

Embankment) (miles) Unknown
Length of Normal Pool (Top of

Flashboard) (miles) 1.34
Surface Area (acres) 163.9

e. Storage (acre-feet)
Top of Embankment (Maximum) 3610
Top of Flashboard (Normal) 2909

f. Embankment Sections
Type Earthfill
Length (feet) 175 (Total)
Upstream Slope 1V:lOH (See Section 3)
Downstream Slope lV:2 to 2.5H
Height (feet) 27
Crest Width (feet) 15
Cutoff Unknown

g. Spillway
Type Stone/Masonry

overflow sill with
vertical and sloping
upstream and down-
stream faces
respectively

-3-
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I Length (feet) 12
Crest Width (feet) 10
Height (feet) 21
Apron Unknown

h. Reservoir Drain
Type Unknown
Diameter (inches) 20
Control Valve

-
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SECTION 2 - ENGINEERING DATA

i 2.1 GEOLOGY

Byram Lake Dam is located in the New England Upland
Section of the New England Maritime Physiographic Province
(Ref. 4). The bedrock in this Section consists of meta-
morphic, igneous and sedimentary rocks which have undergone
a complex sequence of deposition, folding, faulting and
erosion. The rock at the damsite is Fordham gneiss of
Precambrian Age; the rock is not exposed at the site (Ref.5).

2.2 SUBSURFACE INVESTIGATIONS

There are no subsurface investigation data available
for the project. The surface soils of this Section are of
glacial origin and are composed of sands, silts and gravels.

2.3 DAM AND APPURTENANT STRUCTURES

The only available design records show a cross-section
of the spillway section prepared by the City of New York,
Department of Water Supply, Gas and Electricity. This sec-
tion is shown in Appendix A.

I 2.4 CONSTRUCTION RECORDS

No information has been located regarding the con-

struction of the dam and its appurtenances.

2.5 OPERATION RECORDS

The dam impounds water for use by the Village of
Mt. Kisco. Records are kept for the water supply pumping
operations which are performed at the northern end of the
lake. No records of discharge at the dam are kept for the
project.

2.6 EVALUATION OF DATA

The information obtained from the available documents
and a visual inspection is considered adequate for a Phase I
inspection and evaluation.

I -5-
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SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS

a. General
A visual inspection of Byram Lake Dam was made

on 14 May 1981. The weather was partly cloudy and the
temperature was 650 F. At the time of this inspection the
reservoir level was 2 feet below the spillway crest.

b. Embankment
b m kThe horizontal and vertical alignment of the

embankment section appears to be good. The crest of the
embankment to the left of the spillway is grassed; the
crest to the right contains some small bushes (see
PHOTOGRAPH 2).

The general condition of the upstream embankment
surface is poor. Debris and vegetation consisting of small
bramble bushes exist along the slope (see PHOTOGRAPHS 1 and
3). The riprap has been deteriorated and/or eroded, result-

I ing in the erosion of the dam, particularly adjacent to the
spillway training walls and along the upstream crest edge
(see PHOTOGRAPH 4 and 8).

I The downstream slope of the embankment section
is covered with fallen trees and vegetation consisting of
small brambles to large trees approximately 18 inches in
diameter. The slope appears to be stable with no signs of
shallow slope failures.

There is no emergency action plan for the project.

c. Spillway
The exposed surfaces of the spillway section

appear to be in good condition. There is no evidence of
cracking or other structural distress (see PHOTOGRAPH 5).
The condition of the permanent concrete flashboard and sill
is also good (see PHOTOGRAPH 6).

The stone/masonry training walls are in good
condition. Some deterioration has occurred, however, along
the upstream embankment side, probably due to wave action
(see PHOTOGRAPH 7); it appears that the mortar joints
between the tiers has deteriorated allowing seepage to exit
through the joints.

I
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d. Appurtenant Structures
The reservoir drain was not operated during

this inspection. According to Mr. Canero, the drain con-
trol facilities were destroyed by vandals in the late
1960's. Since then, the drain has not been operated and
the metal doors to the valve chamber have been welded
shut (see PHOTOGRAPH 9). Wetness was observed on the sill
beneath the valve chamber door.

e. Downstream Channel
The downstream channel is rectangular with

4 ft high stone sidewalls and a boulder bottom (see
PHOTOGRAPH 10). For the most part the channel is clear
of debris, except at the base of the spillway section
which contains logs, boards and other debris (see PHOTO-
GRAPH 7).

f. Reservoir Area
The reservoir area consists of moderately

rolling to steep terrain. The slopes appear stable, with
no signs of past movement. There appears to be no sedi-
mentation problems in the reservoir area.

g. Abutments
The concrete swale located at the right abutment

contact is in good condition (see PHOTOGRAPH 11). There were
no signs of major distress at either abutment contacts.

3.2 EVALUATION OF OBSERVATIONS

Visual observations made during the course of this
inspection did not reveal serious prdblems which would
affect the adequacy of the dam and its appurtenant facili-
ties. The following summarizes in order of importance,
the encountered problem areas with the recommended reme-
dial action:

1. The upstream embankment surfaces should be
cleared of vegetation and debris, regraded to their origi-
nal geometry with suitable embankment material, and pro-
tected with riprap. Prior to regrading, the stone training
walls at the upstream embankment side should be repaired.

2. The reservoir drain and its control facilities
should be made operational to insure that continued deter-
ioration of these structures will not adversely affect the
dam.

3. Heavy brush, shrubs, trees and debris should be
removed from all locations on the embankment and in the

-7-
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i spillway channel. Provide a program of cutting and
mowing of the embankment surfaces and spillway channel.

I 4. Replace the deteriorated mortar joints between
the stone tiers of the downstream stone training walls.
Monitor by visual inspection any continual leakage through
these joints; record estimated flow quantities and describe
the clarity of the flow.

5. Investigate the leakage which is occurring with-
in the valve chamber. Monitor by visual inspection the
leakage in this area; record estimated flow quantities and
describe the clarity of the flow.

6. Provide a program of periodic inspection and
maintenance of the dam and its appurtenances, including
yearly operation and lubrication of the reservoir drain
and its -introl facilities. Document this information for
future reference. Develop an emergency action plan and
periodi,.ally update the plan during the life of the struc-
ture.

I1

I
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SECTION 4 - OPERATIONS AND MAINTENANCE

4.1 PROCEDURES

The reservoir drain and its control facilities have
not been operational for over 10 years. Discharge from
the lake is controlled from the water supply pumping sta-
tion located at the north end of the reservoir. There are
no operation procedures, aside from water supply pumping
operations, which control discharge over the spillway.

4.2 MAINTENANCE OF THE DAM

According to Mr. Canero, there is no formal proce-
dure for maintaining the dam. Maintenance is carried out
by the Village of Mt. Kisco on an "as-needed" basis.

4.3 WARNING SYSTEM IN EFFECT

No warning system is in effect or in preparation.

4.4 EVALUATION

The overall maintenance of the dam is considered to
be inadequate, as follows:

1. The deterioration of riprap along the upstream
embankment surfaces has caused erosion of the embankment
and deterioration of the stone training walls.

2. Vegetation consisting of small bushes to large
diameter trees have been allowed to grow on embankment
surfaces.

3. Leakage is occurring through the deteriorated
mortar joints of the downstream training walls and within
the valve chamber as evidenced by leakage beneath chamber
door.

4. The reservoir drain and its control facilities
are not operational.

5. No formal operation and maintenance manual
exists for the project.

I 9
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SECTION 5 - HYDROLOGIC/HYDRAULIC

5.1 DRAINAGE BASIN CHARACTERISTICS

The Byram Lake Dam is located at the upstream end
of Byram River in the North Castle Township, Westchester
County. The Hydrologic Unit Code Number is 01100006.
The drainage basin extends north into Bedford Township
and is roughly rectangular in shape with an area of 1.18
square miles. The basin, which consists of a north/
south oriented valley with very steep side slopes, has
little storage capacity.

During normal flow periods, additional runoff from
a 0.20 square mile area southwest of the dam is drained
into the lake by a concrete channel. In the event of the
Probable Maximum Flood (PMF), it is assumed that the high
lake elevation will cause overbank flow in the channel
thereby resulting in no contribution to the lake level.
Therefore, in the PMF analysis, this small area was not
considered.

5.2 ANALYSIS CRITERIA

The analysis of the adequacy of the spillway is
performed by developing a design flood, using the unit
hydrograph method and the Probable Maximum Precipitation
(PMP). The all season 200 square miles 24 hours PMP for
the Byram Lake area, taken from Weather Bureau sources,
is 22 inches. For computational convenience, the basin
including the lake area is divided into three sub-basins.
Inflow hydrograph from each sub-basin is computed using
the U.S. Army Corps of Engineers HEC-lDB computer pro-
gram (Ref. 1). For unit hydrograph computations, the
Snyder coefficients CT and Cp are assigned as 2 and 0.5,
respectively. Initial loss of 1.0 inch and constant loss
of 0.1 inch/hour were estimated as representative of the
sub-basins for the design storm.

In accordance with the recommended guidelines for
Safety Inspection of Dams (Ref. 3), the adequacy of the
spillway is analyzed using the PMF. A multi-ratio analysis
was performed for the full, 0.75, 0.50 and 0.25 PMF.

5.3 SPILLWAY CAPACITY

The ungated stone masonry spillway with a permanent
concrete flashboard at crest elevation 451.47 ft (MSL) is
10.0 feet long and has vertical wingwalls up to elevation
455.55 ft. The computed maximum discharge with the water
surface at elevation 455.55 ft (top of dam) is 272.8 cfs.

I
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5.4 RESERVOIR CAPACITY

The normal reservoir capacity is 2909 acre-feet.
The computed surcharge storage of 701 acre-feet is equiv-
alent to approximately 11 inches of runoff over the
entire basin.

5.5 FLOODS OF RECORD

There are no records available of floods or maxi-
mum lake elevation.

5.6 OVERTOPPING POTENTIAL

The potential of the dam being overtopped is investi-
gated based on the spillway discharge capacity and the avail-
able surcharge storage to meet selected design flood
inflows.

The analysis is performed using the above mentioned
HEC-lDB computer package and assuming that the water surface
in the reservoir is at spillway crest elevation at the begin-
ning of the flood event. Table 1 summarizes the computer
analysis.

TABLE 1

RATIO OF PEAK INFLOW PEAK OUTFLOW OVERTOPPING

PMF(%) (cfs) (cfs) (Ft)

100 3631 1486 1.50
75 2723 651 0.66
50 1816 209 0.00
25 908 80 0.00

The analysis indicates that the dam would be over-
topped by all floods exceeding 61 percent of the PMF. The
maximum spillway discharge capacity is 18.4 percent of the
peak PMF outflows

5.7 EVALUATION

The spillway is inadequate to pass the routed PMF outflow
without overtopping; however, the spillway will pass the 1/2 PMF
outflow. The spillway is inadequate for all storms in excess of
61% of the PMF.

-11
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SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations
Visual observations did not reveal conditions

which would adversely affect the stability of the dam at the
present time. The dam and appurtenances do have sme deficien-
cies, however, which if left uncorrected, could potentially
affect the stability of the dam. These deficiencies are as
follows:

1. Erosion of the upstream slope, particularly
along the crest edge, has occurred due to the lack of ade-
quate slope protection.

2. Leakage is occurring through the joints in
the downstream stone training wall and within the valve
chamber as evidenced by seepage under the chamber door.

3. The reservoir drain and its control facili-
ties are not operational.

b. Design and Construction Data
The original design computations regarding the

structural stability of the dam are not available. Any
construction data are also not available.

c. Operating Records
No operating records are kept for the project.No major operation problems which would affect the stability

of the dam were reported.

d. Post-Construction Changes
There are no recorded post-construction changes

for the project.

e. Seismic Stability
According to the recommended Corps of Enqineers

guidelines, the dam is located in Seismic Zone No. 1;
therefore, no seismic stability analysis for this dam was
performed.

6.2 STRUCTURAL STABILITY ANALYSIS

A structural stability analysis was performed for
the spillway section presented in Appendix A and in accor-
dance with recommended Corps of Enqineers guidelines. The
following lists the cases analyzed and the results of the
analysis.

-12-



Case Description of Loading Conditions

I Normal Loading, Lake Level at El 451.47,
No Tailwater, Full Uplift

II Same as Case I, with 5K/LF, Ice Load

III Unusual Loading, 1/2 PMF, Lake Level at
El 454.90, Tailwater Depth 2.4 feet

IV Extreme Loading, Full PMF, Lake Level at
El 457.0, Tailwater Depth 7.0 feet

SUMMARY OF RESULTS

Case Location of Resultant Sliding Factor of Safety

I Inside Middle Third 4.80

II 4.45 Feet Outside Middle Third 2.69

111 0.17 Feet Outside Middle Third 2.62

IV 2.10 Feet Outside Middle Third 2.13

Structural stability analyses based on available
informnation and the visual inspection indicate that the
spillway section is inadequate in overturning and sliding
except for the normal loading case.

-13-



SECTION 7 -ASSESSMENT/RECOMMENDATIONS

7.1 ASSESSMENT

a. Safety
Phase I investigation of Byram Lake Dam did

not indicate conditions which constitute an immediate
hazard to human life and property. Based on engineering
judgment and the past performance record of the structure,
the project appears to be in fair condition. The project,
however, does have deficiencies and inadequacies which, if
not remedied, have the potential for developing into haz-
ardous conditions.

Using Corps of Engineers screening criteria for
review of spillway adequacy, it has been determined that
the dam would be overtopped for all storms exceeding approx-
imately 61 percent of the Probable Maximum Flood (PMF). The
spillway is, therefore judged to be inadequate.

The results of the stability analysis indicate
that the dam is inadequate in overturning and sliding for
all loading conditions except for the normal loading. The
analysis however, may not incorporate the actual material
properties of the foundation nor the actual loading condi-
tions. It is therefore recommended that an in-depth engi-
neering investigation be performed to more accurately
evaluate, based on field investigations, the stability of
the structure and to propose remedial measures, if required.

b. Adequacy of Information
The information and data available were adequate

for the performance of this investigation.

c. Need for Additional Investigtions
An in-depth engineering investigation should be

undertaken to more accurately evaluate the structural sta-
bility of the spillway. The investigation should include,
but not be limited to, a field investigation to determine
the material properties of the spillway and foundation.
The investigation should provide remedial measures such
that the dam is stable under flood conditions equal to half
(1/2) PMF and PMF.

i d. Urgency

The in-depth engineering investigation which is
required must be initiated within three months from the
date of notification. Within 18 months of notification,I

i -14-
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remedial measures as a result of this investigation
must be initiated with completion of these measures
within the following year. In the interim, develop
an emergency action plan for notification of downstream
residents and proper around-the-clock surveillance of
the dam during periods of extreme runoff. The other
problem areas listed below must be corrected within one
year of notification.

7.2 RECOMMENDED MEASURES

1. The results of the aforementioned structural
stability investigation will determine the appropriate
remedial measures required.

2. The upstream embankment surfaces should be
cleared of vegetation and debris, regraded to their origi-
nal geometry with suitable embankment material, and pro-
tected with riprap. Prior to regrading, the stone train-
ing walls at the upstream embankment should be repaired.

3. The reservoir drain and its control facilities
should be made operational to insure that continued deter-
ioration of these structures will not adversely affect the
dam.

4. Heavy brush, shrubs, trees and debris should be
removed from all locations on the embankment and in the
spillway channel. Provide a program of cutting and mowing
of the embankment surfaces and spillway channel.

5. Replace the deteriorated mortar joints between
the stone tiers of the downstream stone training walls.
Monitor by visual inspection any continual leakage through
these joints; record estimated flow quantities and describe
the clarity of the flow.

6. Investigate the leakage which is occurring within
the valve chamber. Monitor by visual inspection the leakage
in this area; record estimated flow quantities and describe
the clarity of the flow.

7. Provide a program of periodic inspection and
maintenance of the dam and its appurtenances, including
yearly operation and lubrication of the reservoir drain and
its control facilities. Document this information for
future reference. Develop an emergency action plan and peri-
odically update the plan during the life of the structure.

I
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1. UPSTREAM SLOPE OF LEFT EMBANKMENT SECTION.

2. CREST OF LEFT EMBANKMFNT SECTION.



3. UPSTREAM SLOPE OF RIGHT EMBANKMENT SECTION.
(NOTE: Debris)

ii I

4. EROSION OF UPSTREAM CREST EDGE OF LEFT EMBANK-I MENT SECTION.

I



5. SPILLWAY VIEWED
FROM THE DOWN-
STREAM CHANNEL.
(NOTE: DcLris
at Base o~f
Spilliway)

ZIA

I 6. VIEW OF SPILLWAY SILL, PERMANENT FLASIIBOARD
AND STONE/MASONRY SIDEWALLS.



Ip

7. DEBRIS AND SEEPAGE THROUGH DOWNSTREAM
TRAINING WALL AT BASE OF SPILLWAY.

It

8. UPSTREAM SPILLWAY TRAINING WALLS. (OBSERVE
EROSION OF EMBANKMENT AND DETERIORATION OF
STONE/MASONRY TRAINING WALLS)

L :. . .... m mmmm ,mm, mm4' m w mm m~ mmm imm I II
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9. GATE CHAMBER, METAL DOORS ARE WELDED SHUT.
(OBSERVE WET AREA ON SILL BELOW DOORS).

10. DOWNSTREAM SPILLWAY CHANNEL. (OBSERVE DEBRIS
AND FALLEN TREES)

I,
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ii11. CONCRETE SWALE AT LEFT ABUTMENT.
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VISUAL, INSICT I ON cI'.,ST

9) asic Data

a. General

Name of Dam ZvA,' L c 19j ,-er/,,- ,0 n

red. I.D. # ,_/Yii___DEC Datm No. ,_ _ _ _ _

River Basin Loni -Ts/and

Location: Town &J/or-e Ald / -rIi County zbe~tp,-

Stream Name RXr,'m Ave,-

Tributary of ViU k,7

Latitude (N) - - Longitude (W) 0. - -

Tyrpe of Darn 8a,-IAi'ua 1 AcIf s-,c/'aot

Hazard Category _H;_ _

Date(s) of Inspection 14 NaV /9['/

Weather Conditions Pa#/ C/tod t 6oF

Reservoir Level at T imu of inspection 2, O lo A ,o/ c'dst

b. Inspection Personnel Air/7ar-ve -! Ice/c/r /I aatAi.,/,,
D, Beroaa rdo

c. Persons Contacted (Including Address & Phone No.)

,fr /Y7 acd 1O4tZaAc-. Vi//14y Ciee- ViA1Age 0/ A-7 ISC 0~ /0"91s1,

d. History:

Date Constructcd OnAen o r Date(s) Reconstiuc ted )n.krw,,

Designer ,)iiK,, o'o4l

Constructed By ____,__n "_ n

O, ner e1L_ C



ilb I~bn kin lt

a. Characteristics

(1) Embanknent Material _rtA_'_/_

(2) Cutoff Type 1,]ktiow,,, Aoweve,-,* 1',c/- ei 4'" p,o ( 4 "'t

(3) Impervious Core _ __ _n_ __o_

(4) Internal Drainage System Ot~ew/uotr

(5) Miscellaneous /n _ _ _ _

b. Crest

(1) Vertical Al.9ietZ

(2) Horizontal Alignment j,,arJ 7"v c o

(3) Surface Cracks A/lenc ,rcobrv-,'( ,/,,* e ex.oojec( Juaf17 zcj
",'

(11) Miscellaneous 7-iwclc- 'Leo,-ycc. N-C/nC. 5l//A'c-':

a c. Upstream Slope

(1) Slope (Estimate) (V:1I) / /0 aS m Jt~e4. als u-r /0 /c-"'on -bc eji

(2) Undesirable 'Growth or Debris, Animal Burrows .SooM v#e %', , 7,- 7n

(3) Sloughing, Subsidence or 1)prcssions crslO AA,. cu-rd

SIDe-a "-10 Mec/e .0-Ir



(ii) slope Prvotection T'Ae Slowe Cc,-a,// 1 4 -/,7/ /')A/ r-,,

Wit A0,0r ' P7/ e , 7" 1Xe F/o e kr 1.4,01-e7'e-c-i 71-rl-e 44

1/0 Le- O, e- e,asl, )- a7't' W es 7',sa -t.e-i ~!eW.Cg'0 A A/,&A.-

(5) Surface Cracks or Movement at Toe A/o/7C AWa. o~ekjer D Acer

W-Ie r, j'e rVo /r St t/~z I-ar _A Za 4. / e r e/le vo7% -// 0 ne Ao en

d. Downstream Slope

(1)* Slope (Estimate - V:H) /:2-.

(2) Undesirable Growth or Debris, Animal Burrows Snma-11 ho.ccr 9v,

/ a4c d/'me7%7'A!-J ivne oderv'ee(

(3) Sloughing, Subsidence or Depressions 7T/e 4/~~ -sA, e~aa

7~~c,-c c/eJ e ~ l'e CVel9cC //oji.

(4) Surface Cracks or Movement at Toe A/oiie c1,xerve(.

(5) Seepage M/o7c oireerved' Mo0 5*'('o-/I'e !aP?/O,(ar'-ars

k~J 's ~ Ie VO wet4eas oc-'r t1?mz ar-ercj w~e,-c

(6) External Drainage System (Ditches, Trenches; Blanket) MAoice.

(7) Condition Around Outlet Structure T-Ae prt/1e+ ft7(/ae.

a 4- A-/ A~ie ol 9-bAe //&&41OL4.. nc.el's eyrrsj ke,-C
I

(8) Seepage Beyond ToO '(e S'eVe e''aC,,-a, oe S e Xa-AI+aO.J e -

in -A6. bb4/orvi -AA-fe_ 4-e'-. &.,qPW r 1 W/. *i'o,/7? 6 4fI1

e. Abutments -niaki-nent Contact I

4 a/tte-J/%S,'6 Aarrkamel Is /oc6-/eeO arl .1A rv

77e earI/, fi((7 edab et)t)r7 7t -dO Mw-t . 07e_

*'4e a4, ald d'hVerI-, /'7-~ i ~sr~



(1) Erosion at Contact 1 .e-

(2) Seepage Along Contact Me/a f te~c

3) Drainage System

a. Description of System Ak),e- fr/s-h

b. Condition of System Alt-t /C?/

c. Discharge from Drainage System Ae/ 7-z'1COl/

11) Inqtrimvn tatJi oil (Momumentatji on/Surveys, Observation Wells, Weirs,I' ~Piezometers, Etc.) _____________________________

Al II; c



S) ReSCPVOLPr

a. slopes 7) f(rO' /e~ trr- I-e/a 1,ve1tj siep a'I.( r-C A"0,c

b. Sediment'ition MOS-I'ns 01e~Xeeisj'Ve- ,,,&-rU.1 ',i sW/4J cA6jeCVC42t IV.,

C. Unusual Conditions M-iich Affect Dam .2lCrAc f1eyI,s l-, -M~~1 iC-

eis i'de /Iee~y~ r%, ' cf/Ae w ee -/r ,/J 1jO4)44 ij

ecAfn)e/C11f(? -H, l~e rejer,-
6) Area Dow-,trcam of Dam

a. Downstream Dazard (No. of" Homes, WI jiways, etc.)TAe

, 1b'nio16 CMA'zo ap, mc ;, a1  
_ __ _ __ _ __ _ _

b. Seepage, Unusual Growth ;r &

c.Evidence of Movement Beyond Toe of Darn /.o e A'e-.--

d. Condition of Downstream Channel - t fc ' YL liK

or 4f~-~ s7,///wIj 41l7C O/ CA a,71e/ /Z 1/ 1-e/j'/ ±.iod/1

7) Spillway (s) (Including Di seharc~e Conveyanme Channel)

eh /I 'e rr iaso j )n,//1(00a 1.1 / /0 ,+A- 7 Y 7/?CAc tv',nd

a. .Grneral TheC S~il//W4 U i JA;Itf; /,najOO1^1 tr7/r-c/eirc1- -44-i /6)

wi e ' Aej -It M ol 7 er'ert TA xec/IlA tas S

40 A uAV q / - s-111__

b. Condition of Service Spillwaiy r- /7~' o 'Th 6/ o

0 r V d e,61, oS/1cU1/c,9-s TA

/So 11 6-PA I/ i -17e)' r_ ___e_-_ -h_ e7



' I
c. Condition of Auxiliaiy Spillway Al__, e

d. Condition of Discharge Conveyance Channel 7-/,- 0/J7%,7 c4/-Ae/

8) Rservo.lr Drain/Outle:

Type: Pipe V 7  Conduit Other

Material: Concrete Metal Other t/f k _

Size: 2O Length 2/ /

Invert Elevations: Entrance /, )6J, Exit /r, fot"'i

Physical Condition (Descr.ibe): Unobservable _ _

Material:

Joints: •_Alignrment

Structural Integrity: 7/1 t aA/e l e j 1 ~'e1~~A
yanda,-.'."a? Ae o~ln, L¢.

t /

Hydraulic Capability: tk, n n

Means of Control: C;ate Valve U Uneontrolled

Operation: Operable _Inoperable ______ Other

Present Condition (D)uscribe): CIO//t A- r erv r',V r

I



Structurl.

a. Concrete Surfr ces SC . C)

b. Structural Cracking MOii obrcv -

c. Movement - Horizontal & Vertical Alignment (Settlement) Monc.

Vw--hc 4D AI ,'q i -,e m

v

d. Junctions w.ith Abutments or Embankmit-rs ep

0

e. Drains- Foundation, Joint, Face /1/?.

f. Water Passages, Conduits, Sluices " JCipY7", e7  ,

.g. Seepage or Leakage MVo4ie. okel/vej, -tUI-'/ e oCed' e

I.



h. Joints - Construction, etc. /V'o C ac7o,, , , --

O .//....S

i. Foundation Ce a C-o7 QL ol~-VA,v . W" - e e-0t 46^U
--' CW4.54 oDr ef,,',-,

j. Abutments M. _

k. Control Gates A/. ,.

1. Approach & Outlet Channels V,

m. Energy Dissipators (Plunge Pool, etc.) IV _

n. Intake Structures , .

0. Stabil-Ity. _____-

I



HYDROLOG IC DATA AND COMPUTATIONS

I APPENDI.X 1D



CIIECK LIST FOR DAMS
HYDROLOGIC A11D HYDRAULIC

ENGINEERING DATA

AREA-CAPACITY D-ATA:

Elevation Surface Area Storage Capacity
(ft.) (acres) (acre-ft.)

1) Top of Damn _ __ __ _ _

2) Design High Water
(Max.. Design Pool) 64___-,__ e4_ _J),__e__7_),I_ ____ _l_

3) Auxiliary Spillway
Crest A____ a_. A. _._ _

4) Pool Level with -

Flashboards S ------ "----_

5) Service Spillway
Crest " _-_ _ _

DISCHARGES
Volume
(cfs)

1) Average Daily LA_______

2) Spillway @ Maximum High Water 3
3) Spillway @ Design High Water ___n____

4) Spillway @ Auxiliary Spillway Crest Elevation ,i?

5) Low Level Outlet ___o_ ___

6) Total (of all facilities) @ Maximum High Water _ _-

7) Maximum Known Flood MA o,1M

8) At Time of-Inspection 2i 4  ,,, ,) Ce.,-e

I
1*



g| a

CREST: ELEVATION: EL 4S S

Type: FM 104 E~ n ? ent42'_____

Wildth: / _____/__ Length: (.AV__

spi lovr ncon 11-e c-C,/,-, , ,,

I SPILLWAY:

SERVICE AUXILIARY

TV 7 Elevation Al,. 4,

• . 1// t44jI-/I pa/',. "/d-sl A, 0r Type IV, A,

__ _ __ _ _1 _ __ _ _ Wlidth Al,___ __ _ __A .__ _

e of Control

_ _ _ _ _ _ Uncontrolled A'/,

Contro' led:

,-#o. P / L Type A/,.4.

jo el , l ,,?Rl) 1- D(Flashboards; gate)

,//~oe),. /rd 0 Number A./,.
cpn -h-ole Size/Length __,,4,

Invert Material IVA

Anticipited Length
I of operating service _ _ _ _

Chute Length Al.

I fIV? " " Height Between Spillway Crest: A/,_
& Approach Channel Invertg(Weir Flow)

I
I.
I
I.

-- --- ili i ii IIil a i lli t~i " -



HYDROMEITEROLOGICAL GAGES:

Type A/"_________ _____________________

Location: A/A-

Records:

Date - N#__
Max. Reading - 4/A

FLOOD WATER CONTROL SYSTEM:

Warning System: Mt/,70 __

Method of Controlled Releases (mechanisms):

PtA mo,, s-:l, ;.ec dYA n 12 A fl:2 / /7CA a ,'/7

I

I



DRAI1NAGE AREA: , e ,I Y,.5

DRAINAGE BASIN RUNOFF CHARACTER1 STICS:

Land Use -Type: Oc9,

Terra in -Rel ief: e/p soe

Surface -Soil: ~ a~Z 6 ~t

Runoff Potential (existing or planned extensive alterations to existing
(surface or subsurface conditions)

a41 , / )~I

Potential Sedimentation problem areas (natural or man-made; present or future)

Potential Backwiater problem areas for leve-ls a t maximum storage capacity

including surcharge storage:

MA C.-

Dikes - Floodwalls (overflow & non-overflow )-Low reaches along the
Reservoir perimeter:

Location: I\___________t)_______C_____

Elevation:_____________________________

Reservoir:

Length @ Ma*+~mm Pool/,5,z. ,

Length of Shoreline (@ Spillway Crest) 9,3letl (Miles)
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VILLAGE OF MOUNT KISCO

WATER UTILITIES STUDY

I. INTRODUCTION

This study provides a preliminary assessment of Mount Kisco's existing watersup-

ply and distribution facilities to meet projected future water demands. Long term projec-

tions made in 1966 were updated to reflect the newly proposed land use plan for the Village

and the feasibility of alternative projects to meet a projected supply deficit was evaluated.

Such projects include purchases of supplementary supplies from neighboring municipalities

and an examination of alternative measures to increase the safe yield of Byrom Lake.

A preliminary analysis of the water distribution system was undertaken to deter-

mine in general, those areas of the Village with adequate and/or inadequate domestic ser-

vice and fire protection. Based on ihis investigation, required improvements were iden-

tified and both a preliminary cost estimate and order of priority for implementation estab-

lished.

I'I
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2. EXISTING WATER SYSTEM

General Description

The.Mount Kisco water system is owned and operated by the Village and serves the

entire Village and small outside areas in the Town of Bedford. Mount Kisco's sources of

supply, shown on Figure I, are Byram Lake, the primary source of supply, and a well field

located on Green Lane in the Town of Bedford. Water is drawn from the lake through

either an 8-inch or 12-inch intake pipe. The Byram Lake pumping station is equipped with

three manually primed pumps wilh rated capacities of 2.9, 1.7 and 1.1 mgd (million gallons

per day). The largest pump wus installed in 1961, and new motor controllers were installed

on all pumps in 1978.

Water is pumped fron 3yrom Lake through a 12-inch main to two open reservoirs

located approximately one-half nile wesi of the lake along Byram Lake Road. Uncder nor-

mol operation'the upper reservoir with'o flow line at elevation 551 feet and a capacity of
1.5 MG (million gallons) feeds the 4.5 WiG lower reservoir at elevation 539 feel. Water

flows into the distribution system from the lower reservoir, where chlorine is added to the

outlet pipe. The transmission system crisists of parallel unlined 8-inch and 16-inch mains

which were installed in 1928, and a new 16-inch cement lined ductile iron main. New

chlorination equipment and a venturi flow meter were installed in 1978 when the new

transmission main was constructed.

The well supply consists of three wells drilled in glacial deposits in the low lying

area along the Kisco River. In 1955, the New York Water Power and Control Commission

estimated the combined yield of the wells at about 0.4 mgd, and the existing output is

approximately 0.2 mgd. The existing well pumps have rated capacities of 190, 65 and 35

gpm (gallons per minute) and the water is chlorinated before it is fed to the distribution

system through a 10-inch moin on Green Lone and parallel 6-inch and 8-inch lines along

North Bedford Road. Because of tho- limited drainage area tributary to the well field (0.68

square miles) cnd the fact that there is little likelihood of the aquifer being supplied from

I
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other drainage areas, it is felt that the safe yield of the well supply should be estimated at

the present 0.2 mgd pumpoge rate.

The distribution system is divided into two service zones. The area east of the

railroad tracks, is served by gravity from the Byram Lake R'od reservoirs while west of

the tracks above elevation 400+ feet, the area is served by a high service booster pumping

station and 500,000 gallon storge tank which was constructed in 1968. System storage is

adequate to meet peak demands, fire protection requirements and other emergency situa-

tions.

Byram Lake

Byram Lake was par of the New York City wafer supply system until 1958, at

which time it was purchased by Mount Kisco for wcter supply purposes. The drainage area

fributory to the lake is 1.37 square miles, including the lake surface area of approximately

0.25 square miles (see Figure 1). in addition, runoff from a 0.20 square mile area on the

southwest s*de'of ihe lake is drained to the reservoir by a diversion channel. The storage

volume with the reservoir filled to the flow line of the spillway is estimated at 948 MG

with storage available for water supply purposes with the present intakes limited to 493

MG in the upper 9-1/2 feet of the lake.

The lake, which covers approximately 16 percent of the Byram Lake drainage area

and provides aproxirnalely 300 MG of storage per square- mile of watershed area, is a

more highly developed water supply than other nearby systems. It is estimated that almost

90 percent of the average annual runoff of I.I mgd per square mile can be developed for

supply. After correcting for evoporation and allowing for the additional runoff which is

diverted to the lake, the safe yield of Byram Lake is estimated at about 1.2 mgd as

described later.

Generally, water quality in Byram Lake is typical of a lake in the early stages of

eutrophication. Oxygen levels are generally about S mg/I (milligrams per liter) throughout,

high enough to support fish life. Nutrients suz-h as phosphorus and nitrogen are present in

I3



I SUfflln quIOntiy JO Support olgae blooms. The clarity of 1 ie waler is good, with turbid-

ity levels reported as normally below 5 NTIJ (Nophelorneiric Turbidity Units), and sus-

pended solids below 10 mg/I.

ITaste and odor problems with EByra m Lake water were reporled as early as 1960 by

the County DeportIment of Heolth. The problems cre be lieved lo be related to incrases in

I emergent vegetation and algae. Starting in the sp~ring of 1980, chemical control of algae

and protozoas by the opplicatic'n of copper sulfate was uindertaken. The control of emer-

gent vegetation was considered, but NYS Deportment of Environmental Conservation regu-

lations controlling the use of Diquat in water supIDIfes ruled out it use at that time.

Al though the quality of Byromi Lake wcv~er is ccccpiuble at this time, requirements

set forth in the Safe Drinking Water Act diciat, thant pke-nring for future water supply

facilities consider ireatment beyond the prescri Procflce at chloi inalon.
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3. \'ILLA(;E. (TFRO'.VliH hN3 WAiIR DEMAN0 FO0."LCASTS

Projcci ions of future populatiOnl and conimercial/light industrial development are

preserd1ed to dem-onstrate the anticipated growlh potential of Mount Kisco and to confirm

the need for expanded sources of water supply. Growth estimates were developed by the

Village's p~onning consultani, Raymnond, Parish, Pine and Weiner, Inc.

Resident i a /Cornmercial I Devqoprnent

Projections of expecied short term, one tc five years, and long term, five to fif-

teen years, population increoses are pr-csented in I-able 1. The projections cite for individ-

ual parcels as icierdifi. A on the Villaqe zoning map an6 are estirnca'Od bcoseJ on either

zoning capacity or tirm development r'roposcls.

It is estimated thaT ihC poiY .Il~lionf within ih;: T;(ic my increas-e by 35 percent to

about 12,500 by the year 2000. The p-opuluiion surved by the weiou syv-:tcn, indcucing CUS-

tomcrs outSide of the Village, may increcse trrm 9603 in 1930 to 13,200 in the yea-r 2000.

These estimnates arte 'bosnd on full service within the Villooce an)d ihe oss um:,,tiori tiict there

will be only a roinirna! increase in thca cuslomne.,s sc2rvt-d oulside of theLce

It is projected that about one million sq~jcre- f.-et of ad6itional comnmercicl (includ-

ing office and reti space) and/or light industrial floor ua, wl ervlp yteya

2000. As indicated on Table 2, it is anticipat-2d ihat cbnut 40 pei cent of tl)s: total will be

developed by th~e yeor 11/85.

Water Dc-rnonds

H-istoricu! metered waoter sales for 1 974 through I 979 are presented on Table 3. As

indico-led, aiverage daily sales increased from 1.04 mgd in 19714 to 1.14 mgd in M9S. Per

capita sales for the same period range,, from 1 12 gcd (gallons per cupita per day) in 1976 to

121 gcd in 1978. Sales withn the Villce increa--sed by 10 percent from, 1574 to 1979, while

sales to outside customers decreaised by eppraximotely 25 percent. The relatively high

per capita useage is attr ibulnble to the sicnif icanf aimount of water use-d by non- resid(ent',ai

dcvelopxncnt wilhin the Villng-e, e.g. offlces, lq.aht mo~cnufac lurirng. hospitai,e.



Complete records of total water derncnd, which includes both metered sales and

unaccounted for water, are not available for the period from 1974 through 1979. There-

fore, unaccounted for water, maximum day demand (which is used as a basis for design of

treatment facilities) and peak hour demand (used to calculate required system storage and

transmission capacity) must be estimated. Unaccounted for water includes losses due to

leakage, water used for fire fighting and flushing of mains, and meter slippage. Con-

sidering the age of the village dstribution system, when projecting future demand it

will be assumed that unaccounted for water wil-l decrease from 25 percent of total demand

in 1980 (based on leakage reported in the 1966 Report by Hazen and Sawyer) to 1 5 percent

by the year 2000. This decrease assumes that the Village will undertake a continuing

program of leakage detet ion and meter repair.

in projecting future melered sales, it is assumed that per capita sales will decrease

from the present level of 120 gcd to 106 gcd in the year 2000, reflecting some conservation

and the lower consumption rate for proposed multi-family housing. Average demands for

,ie proposed conmrnerci,/,igii irdussria, developr(,,erIs Is t-siim ued Lt 0.2 gpd pe; squore

foot of floor area. Projections of future water demands are prescnfed on Table 4. The

projections indicate that the total average daily demane will increase from an estimated

1.55 mgd in 1980 to about 1.90 mgd by the year 2000.

In estimating maximum daily and hourly demands, peaking factors of 180 percent

and 260 percent were assumed based on operational experience in neighboring communi-

ties. By the year 2000, maximum day and hourly demands are estimated to increase to

about 3.4 and 4.9 mgd, respectively.

I
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'I
TABLE 2

1 VILLAGE OF MOUNT KISCO

IFUTURE COMMERCIAL/LIGHT INDUSTRIAL DEVELOPMENT ( I )

1 Estimated Additional Floor Space. sf.
Project Location 1980 to 1985 193 Io 2000 Total

IRoute 172 to Village Line 150,000 150,000 300,000

* Radio Circle - 250,000 250,000

* Lexington Avenue - From Radio
Circle to Moore Avenue - 100,000 100,000

South Moger Avenue - 60,000 60,000

* Kisco Avenue to Industrial Drive 50,000 - 50,000

North Bedford Road - Villug(. Line
to Baker Street 200- L 0O -  -?20 1000

Total 400,000- 560,000 960,000

t Note:

(I) Projections by Raymond, Parish, Pine and Weiner, Inc., September 1980.

I
I
I
I
I
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I TABLE 3

VILLAGE OF MOUNT KISCO

UHISTORICAL WATER CONSUMPTION

ITotal Average Daily Metered Sales Estimated
Metered mqd ____Est irol ed Per Capita
Sales Inside Outside Populot ion Metered Sales

MG - Village Village Total Served gcdI 1974 380 .96 .08 1.04 9050 115

1975 385 .97 .08 1.05 9150 115

! 1976 375 .97 .06 1.03 9250 111

1977 400 1.03 .07 1.10 9350 117

I 1978 415 1.08 .06 1.14 9450 - 120

1979 410 1.07 .06 1.13 9550 118
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4. WATER SUPPLY ALTERNATIVES

Need for Expansion

.I
Mount Kisco's Byram Loke and North Bedford Rood well supplies have a combined

safe yield of approximately 1.4 mgd. As indicated below, average daily consumption

presently exceeds the system safe yield by 0.2 mgd and the deficit is projected to reach

about 0.6 mgd by the year 2000.

190 1985 2000

Maximum Day Demand - mgd 2.80 3.00 3.40

Average Daily Consumption - mgd 1.55 1.65 1.90

Safe Yield of Existing Supplies - mgd 1.40 1.40 1.40

Projected Average Doily Supply Deficit-mgd 0.15 0.25 0. 50

Except for the summer and fall of 1980, rainfall has been greater than normal

during the past few years, enabling the Village to overdraft its' Byram Lake supply. If the

1980 drought continues through the winter and spring of 1981 and Byrom Lake is further

depleted (it was estimated that the lake dropped to about 40 percent of capacity as of

February I, 1981), the Village may have to seek an immcdiate supplement to its water

supply and/or impose strict conservation measures. Emergency drought measures are

discussed later.

For the short-term, it is recommended that the Village formalize arrangements to

purchase water from New Castle to supplement the present supply and to supply proposed

developments. (New Castle's primary supply is New York City's Catskill Aqueduct and the

secondary source is the New Croton Aqueduct as dissuced later.) Water should be

purchased during New Castle's "off-peak" supply period of November through early May to

reduce the draft on Byram Lake and increase its rate of recovery. Such an arrangement

may be acceptable to New Castle as "off-peak" sales to Mount K~isco would not affect

service to existing customers during the peok summer demand period. However, should

farrangements with New Castle not be otininahle for any number of reasons, the Village



I!
could not take on additional water customers without subjecting present users to the possi-

bility of more stringent conservation measures to protect the limited supply during

prolonged droughts. (A similat off-peak arrangement was recently implemented between

Westchester Joint Water Works (WJWW) which serves the Village and Town of Mamaroneck

and the Town/Village of Harrison, and the Port Chester Water Company. The agreement

provides for the WJWW to supply up to about 2 mgd to the Company's system in the City of

Rye to reduce the draft on it's surface supply from the Greenwich Water Company. WJWW

furnishes water it purchases from New York City's Catskill/Delaware system.)

The timing of the start of an off-peak supply from New Castle may be dependent

upon the recovery of the New York City reservoir system from the present drought.

The City system was at about 30 percent of capacity on February Ist. While the Village

might be legally entitled to draw City water from New Castle, we do not feel that it

would be ethical to start use City water as long as the City's reservoirs are proportionately

lower than Byr'am Lake and appear to be dropping at a faster rate. However, the situation

should be reviewed each month and, if conditions change, the Vilioge should be prepared

to start drawing City water providing New Castle can furnish it.

Long-Tei m Sources of Supply

Sources of additional supply secured by Mount Kisco should be adequate to meet

the projected long term water demand. Alternative sources of future supply which were

investigated include expansion of the Byram Lake drainage area, purchase of supplemen-

tary supplies from New Castle, and development of a joint supply wilh New Castle. A

direct supply from the New York City system has been considered un-economical in the

case of the Croton system and not feasible in the case of the Delaware system. The Vil-

lage has existing interconnections with the New Castle water system which is supplied

from New York City's Catskill and Croton Aqueducts as shown on Figure 2. Modifications

to the existing Byrorn Lake intakes to increase available storage ore discussed herein.

However, modifications to raise the level of Byram Lole dam without on expansion of

the drainage area is not reconmended.

k -- J l,- lii Jl -. l ull~nu - n- | - -



I
Rock wells are used throughout Westch,-ster County for private domestic supplies,

but, generally, they do not yield enough water for large municipalities. Additional wells

south of the Village might be developed if glacial deposits exist and con be located. How-

ever, a preliminary hydrogeologic study, test drilling and pumping would be needed to deter-

mine the quantity of water available. While we recommend that such a program be

implemented, it would not be prudent to assume at this time that any additional supply can

be obtained. If the program proceeds as far as test drilling and pumping, the results can be

analyzed and an economic comparison can be made with the alternatives evaluated in this

report.

The safe yield of a water supply system is the amount of water which con be

continuously drawn during a prolonged drought and, for a surface supply with a reservoir, it

is a function of the rainfall and runoff in the watershed, the volume of storage provided in

the reservoir and the evaporation from the surface of the reservoir. The maximum yield

that can be &veloped from any system with an infinitely large reservoir is equal to the

average runoff less the evaporation from the reservoir. Unfortunately there are no runoff

records available for the Byram Lake watershed, but on 1he basis of information available

on small watersheds in Westchester County, the long-term average runoff is estimated at

about 1.1 mgd per square mile. Therefore, the maximum safe yield that could be devel-

oped from the Byram Lake watershed with an unlimited amount of storage is estimated

at about 1.1 mgd/square mile x 1.57 square miles = 1.73 mgd, less about 0.3 mgd of surface

evaporation, or about 1.4 mgd.

From detailed hydrologic studies in other watersheds, it has been estimated that

the safe yield which can be developed from the Bryam Lake walershed during severe

droughts would be approximately as shown on Figure 3. (Also shown on Figure 3 is a plot of

yield versus storage for larger streams on the east side of the Hudson River where the

average runoff is about 0.9 mgd/squore mile. rhis plot was developed in the Comprehen-

sive Water Supply Study for Westchester County and Nev., York City.) Using the estimated

I
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curve for the Byran, Lake watershed, the safe yield which can be developed is estimated as

follows:

Storage Estirnated Safe Yield

Storage/ Yield Total (Less) Eva- Net
mg/ mgd/ Yield poration Yield

sq..q . _1. mi. mgd d mgd

Present - 493 314 0.91 1.46 0.3 1.16

Possible - 700+ 440 0.98 1.54 0.3 1.24
Future

From the foregoing, it is evident that the existing Byrom Lake watershed is close

to ultimate development, i.e., adding more storage will increase the safe yield only

slightly. Therefore, if more of the present storage capacit;' was utilized by lowering the

existing intake and pumping facilities, the safe yield could be increased only slightly

as shown. The entire capacity of the reter iir could not be used as water quality, intake,

and pumping considerations usually make the iowcr 25 pbr cent of a reservoir unuseable.

Considering th,. accuracy of the es-imates of drought yields and assuming that

some increase in useable star -9:, o,- -ity of Lyram Lake may be secured either on on

emergency or permanent basis, it is feH that the safe yield of the supply can be assumed as

belween 1.2 and 1.3 mgd. f or purposes of ihis report, we have used th lower limit' with

present storage and tha upper limit with increased storage. Taking into account the

yield of the existing wells, the combined yield of the system will be between 1.4 and

1.5 mgd depending upon the total storage used.

Future Supply Alternatives

Three alternative water supply projects were investigated. In evaluating the

projects, it was assumed that if Byrom Lake is to be used as a primary source in the future,

permanent modifications to the existing intake, a new row water pumping and treatment

facilities will eventually be required, although the timing of these improvements cannot

be established now. To increase the safe yield during severe droughts to about 1.3 mgd,

the existing intake will have to be modified ond newrcwvwaler pumping facilities constructed

at a lower elevation to permit the u,:e of on additional 200+ MG of storage. This will

14
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increase the utilization to about 73 percent of the total volume of storage. Treatment

facilities would be constructed in the vicinity of the existng low service reservoirs on

Byram Lake Road. The facilities would have to be sized to handle future maximum day

demands less the output of the existing wells or about 3.2 mgd, with provision for only

limited expansion beyond the year 2000.

Alternative I - Develop Additional Local Surface Supplies to Meet Total
Demand

The Village would increase the safe yield of Byram Lake to approximately 2.0 mgd

by developing runoff diversion facilities on the 0.75 square mile drainage area to

the west of the lake identified on Figure 4. Runoff from the new drainage area

would be diverted by a small darn and pumped approximately 7,000 feet to Byram

Lake.

Alternative 2 - Participote in a Joint Water Sul2_lP oect to Meet All
Waler emands

Under this plan, Mount Kisco would secure its primary supply through a joint pro-

ject with the Town of New Castle with Byrum Lake and the North Bedford Road

wells maintained only as standby sources of supply. (The Byram Lake supply would

not be modified and local treatment facilities woid nol be added under this

alternative.) The Village could either contract to purchase water on a wholesale

basis or seek to participate in a recenly proposed construction program to expand

and eventually treat New Castle's Catskill Aqueduct supply. A new transmission

main would be constructed on Bedford Rood from Roaring Brook Rood in New Cos

tie to the 1 6-inch transmission main at the intersection of Byram Lake and Bedford

Roads in Mount Kisco. Some improvements in the New Castle transmission system

may also be required to transmit water from the proposed New Catskill Aqueduct

connection in Millwood to Roaring Brook Road.

Alleinative 3 - Purchase Wler o Supolemcnt Existina Supply

Under this plan, the Village wuld !.ecure on off-peak supplementary supply from

New Castle. The Byrom Lake SuPplY would h . retained as the primary souice of

15



supply and it would be used to its maximum capabilities, i.(. it would be "over-

drafted" when above average runoff is available. However, the storage would have

to be carefully managed so that Byram Lake could handle the entire system de-

mand (less the well supply) during the critical summer nonths. This will permit

the Village to supplement the Byram Lake supply as required during the off-peak

months. This type of program should minimize the total amount of water to be

purchased from New Cast!e over a long period of time and should minimize the

unit cost of such water since it will be purchased in off-peak months.

If consumption reaches the total estimated in the year 2000 and a severe drought

occurs, the amoun, of water to be purchased would overage about 0.4 mgd, (1.9

mgd demand less 1.5 mgd system yield) on' an annuol basis. Assuming that the

purchase must be made during a six monih off-penk p!,,riud, the actual supply rote

will be about 0.8 mgd. On a long term basis, the nmount of water purchased would

be less than iri the drought years sit-ce the aclubi available runoff would be used as

much as possible. H~wevcr. since the average runoff is estimat.d at only about

0.1 rngd more than the safe yield of the systc m and There will be unavoidable

inefficiencies in the management of a reservoir system with 'he supplementary

, supply, in this instancc the average amount of water 1o be purchased can be esti-

mated or the basis of drought years. Accordih-gly, the amount of water purchased

under this scheme would be approximately as follows:

1985 2000

Average Daily Consumption - myd 1.65 1.90

Safe Yield With Lowered Intake - mgd I .50 I.50

Amount of Water Purchased:

Daily Average -mgd .1S .40

6-month Average -mgd .30 .80

Total - rng/year 55 146

I
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A comparison of the design capacities and preliminary capilal costs of the three

alternatives is presented in Table S. The cost estimates are based on 1980 dollars and

would have to be updated in the future to coincide with actual construction schedules.

The largest single element of each project is the cost of treatment facilities which, as

explained later, would not be constructed in the immediate future.

Estimates of the cost of treatment faclities in Alternative 2 - New Joint Supply

Project are based on preliminary cost estimates developed by Hazen and Sawyer in a

recently completed study for the Town of New Castle and "scaled-up" estimates as neces-

sary for joint requirements. The "scaled-up" estimates have not been presented to the

Town of New Castle and if Alternative 2 is selected, both municipalities would have to

review the estimates, capacities to be provided for each participant. alloca ion of costs,

institutional arrangements to accomplish a joint project, ctc. The cost estimates

presented in the New Castle report and the "scaled-up" joint Lslimates used herein for

Alternative 2 are compared as follows: -

Initial Desigi,
Capacity Capital Cost

mgd Total $/mgd

New Castle Alone:
I. Catskill A. Connection 6.6 $1,100,000(0 )  $167,000

'I tion and Pumping Station

2. Future Treatment Plant 6.6 $5,000,000 $758,000

Alternative 2 - Joint Project:

I. Catskill Aqueduct Connection 10.0 $1,500,000+ $150,000
and Pumping Station

2. Future Trealment Plant 10.0(2) $6,300,000 5630,000

(I) Does not include allowance for purchase of site for pump station and
future treatment plant.

(2) Capacity based on Oplion 3 in New Castle report. This option
assumes treatment of 100 percent of Catskill supply.

The three alternatives are compared in Table 6 on an annual cost basis using 1980

dollars and projected water cooisumptieri for the year 2000. Present electric power costs

were used and mcinteriance costs estimates for joint and separate treatment plants reflect

I
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some economies of scale. For the joini projoect under Alternative 2, a service charge by

New Castle was, not included in the estimates lbecause, as explained later, a joint project

offers other economnic advantages to New Castle. Also, the capital cost estimates include

an allowance for Mount Kisco to pay for transmission main improvements within the New

Castle system to permiit full service to the \'illage. For the off-peak supplementary supply

under Alternative 3, a New Castle service charpe of $!50 par million gallon has been

assumed. (This is, of ccxrse, in addition to N.Y.C. purchase cost, electric power costs f1or

pumping and future treatment costs.) Ihe assumptions and allowances used in the joint

project and off-peak supply alterriativcs will require !e\'iewv, discussion and refinement by

both municipoli ties, but could be useUd ris a startingq point in a loint discussion.

The cheapest projlect for the Villcqfe is /xlt(rncitive', 3 - Purchcse Watler to Supple-

ment Existing Supply whirh 1-rs both the lowest copite! cn.! on;-,uol costs. For the Town of

New Castle, this, alternative offers the oppcortunity to uiiWize its ohe-rwise idle copecity

during off-peak m ,onths. The Village co~ also defer anvy pcrmranent copital impro"'ernents

to the intake and pumping Station as loinq ao possible, as it orpecrs. that it will be cheonrer

to purchase water than inci ecise. the yield of thev~ exisit ing B3yi amr Lake supply. When the

existing lByram Lake pumping station has to be replaced In the Mute because of age, the

new station and the modification to thl- intake can be dcsiqnc-d 'o utiliZe t1he lower 200+

mg of the lake at a mninimacl increase in cowt. (As discussed later, temporary erneroency

modifications should be implemnented and these will suffice until permanent modifications

are made.)

Alternatives I and 2 are approximately equal ir, annual costs bul the flter is

cheaper in capital cost. Alternatlive 2 -Joini Water Supol)y Project offers significait

economic advantages to Ncw Castle which, If Nev. Castle soa elects, might be uIe to

reduce Mount Kisco's co!,t to make Alternative 2 more attractive vis-a-vis Alternative

3. The capital costs for separaic and joint projects pres(,nted pievioi'sly indicate that



New Castle's ccpitol cosis wouid be reduced opprcximately tis follows in a joint project

where costs are ollocol d in direct proportion to capacily provided as follows:

I. Catskill AqUeduIct Connection 6.6 x ($167,000-$15.0,000) = $112, 000
ond Pumping Slation

2. Future Treatment Plant- 6.6 x ($758,000-$630,00G) = 84500

Total Reduciion $957,000
If about one-half of this capital savings was shifted frofr, N ew Casile to Mount Kisco

as an inducement to participate in a joint project, the annual costs of Allernaitive 2 would

be decreased from abouti $605,000 to about $565,000. This cocres with about $522,000

for Alternativ'e 3. Therefore, within the accuracy of 1he prelimninary estimates, the

two alternatives woul1d be a-,,4iost Equavl.

Since tb)e Viabilityv oW ecoi~o:flics of Alt-crnct ive 3 - Porc )flse Vaie-j to Supple-meert

Lxisting Supply de-pends upon the por-ition cdopted by tht- Tovin of [New Castle, th- lter

could conceivobly esiciblish terms for Aliermitive 3 'such ;hot it would be mnore expen-

sive than Altei-nali'e 2. This would force the Viiioge iu cpt for Alfernatlve I or 2, or

to do nothirao to increase the srafe yield of the, .cvslem exe~ent for re-uired r .ywninn -Ittiofl

and inialke im'provements. On 1[-x other henid, oat leo~as u!tl( c;nd per-haps beycnd_ such

time that treatment of th-e Catskill andl Byrarn Loke supplie7 is required, it would be

attractive to the Town of New Castle to sell off-peak wafer 'so the Village on~d, of cu.rse.

to continue to be able to sccuic Byrom Lake waler fromithe Vililage on an emc'rgenlcy

basis through t!)n Bcdf,--r1 2oad conncctio)n co . pumping station. In sim-ilar situations,

a inunicipaolity often .. a rninntumn payment each year, regardiess of whether

it is a dry or- wet year. In- wet yearn, the purchaser may elect not to ioake 6elivery of

the waiter if the purchcmer can supply its ow.n waler ot a cheaper unit cost. (This would

be the case for the Village where Byrom Lake purnp*ng costs are ch~eaper than New Castle

pum ping plus N.Y.C. purchase costs.) As tke sellcr is ossured of a minimum a)nnual pay-ment,

both) parties are protected duriing the wect yearS.

Ii is apporent that t1K ch-oice of both sh)i t and lo-ig term so!utionF to the

Village.'s sup)ply problems will bc affected b'-y the decisions of thre Town of New Castle. 1 he
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capitnl and oimuaf costs presenrr-d in Fables -5 and 6~ are? for preliminary comparison pur-

po0,,Ss mU-l will require fu tUI4her refinement cis the timning of co-n:ArUCtion of treatment focili-

1lies is defincd by recgula tincij J(ncies crnd inticr-municipul rie-gotia lions proceed.

The uncertainty of the timing of future constru-ction of treatment facilities for

each municipulily, and the fact that it muy not be the scime for each municipolily preclude

definitive discussior, beiween municipaities on Al ternotive 2 at this timne. However, the

preliminary on'ruol cost comnparison and the separate anailysis on The possible economic

advantage to New~ Castle indicate that Alternative 2 should 'he explored in detad before

either municipoity prccved with their own treatmentf ploni. T-herefore, we recommend

that any shiort-termn or nn,1Cnl wyijl h -Ne CstIc) provide (in off-pecik supplementary

supply be suf f.Ient ly f lexible s o thal irf will pei-rh ftilkl rna ino Alterrative

2 if both municipalities so wish.

Ernergercy D:ro-uchi Mcas;ures

As discj-used previously, the existing 'Byrain In 1 eupp!y coil be supplernented with

the unprecenc;ted rapid decline in the soiage of thie Nkew Y'ork City system during the

past few. nio';ts make this altcernative less feasible at t1hu p3reset timne. With Byrom Lake

at about - pe-,rcent of copacily and the Ciy's reservoirs atf only about 30 ; ercent and

dropping at a foster rcae thol, Pyram- -Lke, we feci that this aliernafivc' 5' 'dd aot

implemented until the cl\' slorcoc capecities are ievcrsed. Howev, . the Village

should take the nu,-cessary sleps with New Ccastle and New York City to permit the use

of this supply as soon us possible.

Because of the uncertainty in ft timing of a supplementary supply from New Cas-

tle due to of NeAw Yor'tk Cihy's situation and the fact th)at New Castle mnay not have spare

capacity rivoi:ahlle ini Ihe surnrncr months, fihe \'illcria should have other em-erqency alterna-

tives. The chvcpest and mosi readily imnp!en ec-iab! a!ternat i\e is to miodify the existing

intalke and DrLuVide p PU~ble pPing and ppirqfci i ie tc permit th-- usc of athr200-

MG of 5yr rr, lfe iorogc.



When the lake level drops abot 9,5 feet to about elevation 442 feet, the total

suction lift for tihe exisi;,g punps becomes excessive and the pumps lose prime and/or

cavitation takes place. This situalion can be overcome by constructing a separate intake

pit on shore with new valved connections to the existing intakes. The pit would receive

g water pumped fron- poicb!e pumps installed either along the lowered shoreline or, if

submersible types are used, in the lake itself. Temporary piping would be installed from

the pumps to the pit. Depcnding upon the type of pumps available, they would have

direct engine drives or, for submersible pips, a separate engine-generator uni located

on 1he shore. (Westchester Joint Water Works used a sirmnilar pcrmping arrcnoement when

the Kensico Reservoir fell below it's intake level in the surnmers of 1979 and i 1980.) For

preliminary purposes, ve estimate ihol on instoluiion of th is tyvo',i w.)d from $5,000

to $50,000. If inelngercy pulp:; can bI_ obtained fromn civil dr.i,.! sozrces or rented, the

initial cosis would be considerably less.

If tihe 'emergency measures inr'kde V1Ir,)rIn water from narhy ponds into Bfyrcm
L..u , ;. -41t•1 v' , -'c .xpce .' J ID ., ... - ,. r therm ,..

since there are no large ponds or lakes necrby, the qu_;ntity will be limited aid the quaility

of the water is likely to !e noor. We do not recommend further investiqation of this alter-

native unless the situation became more critical,

A preliminary hydroqenlogic study to letermine if Ihcre are potentiol sites for

additional weull hcA bI)cn recommended. If the situly indicotes poleniia! sites, a test

drilling piograrn followed by test wells would be required to deterine the feasibility of

developing additional grourd woler. The wells on Green Lane are ir, oi glacial formation

and such water bcaring formation are limited in extent and yield in Wcstchester County.

Therefore, we have -ot irl,.,ded any allowance for additional groundwater in our estimates

of fulure supply. However, b.ecause of the critical drought, it woud he prudent io investi-

gate the sources l)01 might be developed quickly and which would Glso serve as a supple-

ment to BEyrcrn Lle in thc future. We have discussd lhis rncttei with a firm of ground

* 21



I hydrogeo!ogisis familicr with the aren und a .tudy ef Ihis type under the supervision

I of Hazen a!id Sawyer would cost in the order of $1,500 to $2,000.

I
I
I

I

I

I
I
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5. REQUIRFED DISTrH1P.J",ON SYSTEM 114 ROVEMENT

Preliminary Analysis of the Distribution System

I The Village distribution system consists of 4, 6, 8, 10, 12 and 16-inch mains, as

shown on Figure 5. In analyzing the vater distribution system, it has been considered that

I mains tO-inches and above (trunk mains) are generally required for water transmission lo

each localized area, while smaller mains are used for local water distribution and to carry

fire flows.

I Generally, adistributionsysiernis jucged upon its ability to: (I) meet peak customer

detmnands at a reasonabie pressure; (2) to provide adequate fire flows; and (3) to supply

the projected needs of proposed new developmens. A further consideration is lita, the

structural condition of the distribution system should be such as to continue to meet

these requirernents in the forseceable future.

The existing Mount l<isco waler distribulion system is capable of meeting all pre-.

ant customer demands. Stutic pressure levels in the downtown area under normal flow

conditions-ore at about 90 psi (pounds per square inch). In the areas of higher elevation in

the low service zone, the static pressure levels are about 35 psi urder normal flow

conditions, sufficient for domestic purposes.

The capability to carry a.equate fire flows is routinely determined for fire insurance

purposes. The most recent survey for this purpose was conducted during September

1979 by the Insurance Service Office of New York. Municipalities are rated for fire

I protection on a scale from I to 10, with I the highest rating. The Village received an

improved rating of Class 4 (formerly Class 5) which permits certain types of property

I to be eligible for reduced premiums on fire insurance policies.

The irnsurance survey provides the resulls of fire hydrant flow tests that were per-

formed throughout the Village (seef Exhiit I). These lests were evaluated by Hazen

and Sawyer to dctermine what improvements are required to increase inadequale distribution

syslem fire flow pressures. In general, it was determined that the benefits brought about

1
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by the construction of the nc7-w 16-inch main from Byrom Lake are reot being extended to

the northern portion of the system. To accomplish this, the trunk mrain system must be

reinforced to scrve the area along North Brdford Hood. In adiion, localized problems

occur because of bottlenecks and because many of the ti-inch mcins cannot supply required

fire flows.

1. Trunk Main Extensions

As mentioned above, a trunk main is required to increase fire flow capacities in

the northern section of the system. To meet this requirement, a l?-inch main extension is

proposed tram the V6-inch Iransmission main an South Bedfrcrd Road through the American

Ultramcir and Gloss properties anid connecting to the 1 2-inch transisision lmain on North

Bedford Rood. This mnaln cxlen5;ion woo;ld provide s;ubstnntioil odditional capacity in the

systemn, as well as completing the finosmission supply loryp of I16-inch ori] 12-inch tiomis.

As outlined in Repor-t ['11. 1, it has beeni recomm-ended that the Viluge diScuss some cost

sharing arrangement with the developers of the Ar-ericcin Ultramar property for the ecrse-

ment and a I12-inch main to the Glos!c propcrly. The \'illaop" vo,,ld clso have to' work out c.-)

agreement with the developer of the Gloss proptrty to ifnstoll a 12-inch mumn as recommnen-

ded in Report No. 1.

Oni Emery Street, tlhe 4-inch iain betiveen Crotlon Avunue and the 1,-ich moin to

the high service storage tank should be replaced by ai ne-w 10-inch line. This w-,ouldj serve

to both reduce pressure losses in t1hose streets at a hih r~levction s,-,ch a.; the north anid

of Croton Avenue and to strengthc-n local fire flow capabi lit ics. IThe cost of the improverment

is .estimated at $70,003.

2. lmprovenifnts to Elimninate_"Dead Enels" and lFintth-necksw

*Connect "dea- rds" at Barker Street, 700 f i. of 6- inch.
Allan Street and Knowlton Avenue

*Connect I0-irnzh and ti-inchi mains 30 ft. of 6-inch.
on Lexington Avenue and Maplcwood Drive

*Connect 10-i-ich anid 14-inc-h mains on 30 ft. of 6.-incth.I Lexinglon Avenue at Grcgory Averitle



Coruiect 8-inKch arid 6-inch mains 30 ft. of 6-inch.

mains on Quaker Place

f The cost of h'.v.sc improvements is estimaled al $50,000.

3. Copital Improvements for Increased Fire Protection

There are approximaely 35,000 feet of old, unlined L-inch mains presently in service

in the Village. As part of a long ierm improvement program those mains should eilher be

token out of service or replaced with 6-inch end 8-inch cemrent lined pipe.

The exislinq 4-inch mains have been classified into Iwo caiegories based on defi-

ciency. The first group includes those mains which should ha reploced to ocl ease fire

protection, while the latier group includes rnuins w}hk'h slho'ld ,e replaced to improvc over-

all system relihbilUty. This groupi will hc c'is'.&rcd in the r,,xl scclion.

Strects s:!rved by !4-inch "noans thct te 'xrsidcr, ! to provide unsatisfactor fire

protection rare listed below. Discussicns with h Wcicr :+ezrtrcienl stlperintendent hove

determined that in eoch case thcr, ore known deficiencies.

Reploce 4-inch rnains wilh 6-inch ot S-inch rnoir:s as follows:

Ar mcxi Rood, Put K Avelluc I ,) f i . of 8-inch.
and Foi;'woys Drive

Sorles Street, Highcnd Avenue 1,930 ft. of 8.-inch.
and Dil<in Avene

Orchard Street 1,520 ft. of 6-inch.

Sands Street 250 ft. of 6-inch.

Willefis Road l,410 ft. of 6-inch.

Washburn Rood 1,220 ft. of 6-in:h.

Marion Rood 830 ft, of 6-inch.

Manchester Drive ),2O it. at 6-inch.

Columbus Drive 600 ft. of 8-inch.

Terrace Place 380 f I. of 8.-inch.

Green Street 700 ft. of 6-inch.

Grove Street 3,000 1t. of 6-inch.

I
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The total length of the improvemrents is estirnaled cit i 4,480) feel card Whe co~st

at $800,000.

4. pjtcrlILmrovernents to lncrecse Syste P L oilj

There are approximately. 23,000 ft. of 14-inch mains that are in service and which

hove not been proposed for replacement or abandonment bccouse- of deficient fire protec..

tion. Some 19,000 feet of these maoins (such as the one. on Lex'ington Avenue) ore paralllekd

by a larger main. In these cases, service connections should be transferred io the larger

mains and the 4-inch mnain should be ubandoned. This will imp~rove cusborner service

pressures rind eliminate ony undetected leakagoe from the old! inrins.

The replacemrenI of these moins is recomnmended f)r inclusion in a long iorm con.-

struction progrom. H--owever, Ihe priority for conm)Ililrg V)Ir work is con erce to be ilhe

lowiest of thru proposed recomr-Y-nciatics.

Replace 4-inch moniI with 6-inch mciins as-, lo~

Turner foad Lxi. - 130 ft .

Turner lood 250) ft.

Sands Stkreet 300 ft .

Hillside Avenue 350r ft.

Barker Strect 80G0 ft.

Higqh Street S00 ft.

West Street I ioO ft .

The length of the improveme-nt is e siiinl(cd (it 3,600 fteel cnd ihe cosl si ih jecd

at $250,000. The cost for moving aboui 190 service connection tops is estirr te,.u

$100,000.

5. t~q Lt CoapiLaIMprovemnents; to Serve Proposed N,-'v Dc-vv~'lprents

It is not expected that proposed future developmernt (see Tc'hles I and 2) would

involve abnormally high water dern-Kinds for either nctm.:l cornsurrnption or io mncl fire

f lows. With the exception of the, back of theos above edevotion 425 ft., exisiiriq trun.)!

mainis will provide sufficie.nt capacity to weet [rc;-ctt:W demandt)s. For- [arge pccs,
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developers should be required to consiruct service linces to liunk. mnains rather than to'

smaller distribution rnaiais. Development on the Glass pic':'erty above the 423 fool ele-

vation should be served by a hydroneunrnotic system, to bc owned anid operated by the

coc-pcrative cissociat ion (see r~eport No. I).

Recomnmended Ph.asinq of CcapitaiImprovements

Aphosed capital improvement programnfor ftle construct inn of the propos d distribu-

tion system improvements is recommended. The improvcrl?rlts as shown on Figure 6,

should be constructed in three, five yeor durclion programrs, thie pricrt-y of which is set by

the beniefitls to be Provided.

Generally, the programn sho\.r, in 'a!ble 7 ir dir cled 4kwarcid thc ial o con)str-uctie-n

of large.- mcirms. As indicate:d, I he proposcd i 2-inch ma-nin 1hroog) the Arnericnn 'Ulircimcr

and Cluss properties shouild be irn: Cduded as a Phos,,7 ,rc.et Th l ir o fss

bottleneck:s ,;hould bc ckIs bo uLj-erlukori dur-ig the first phci .der the- scc-ond phoj-,

4-;nch trio i s which providcinedequcile firep[rot(.ct.-ion would ibe rc-pccc"J, with ihe co:iStriuction

of the EriiK my SI r,.ct tr-cmsrrusslor, inum (;rd th- repioccmu, n,' of the rmi~g4ic

mn,. conducted th-c'm(:ft(:i. It is further recommei.-nded ',hat a procprarr of olir-minating

existiing Fservice connee-flons to 4-inch mains when these tipes ere nrorale!-,! by larger

pipes, he unic-rtalsen by \Vat !r Deportment personnel (is soon~ as proclcabl..

Nee-d for CmurMd t i~

In a wuic-r dtit nsystem it is p:ussible to rnoliemcrnticclly Viceoe h

flows and press;ure which car: be expected under any given operatiz.na! condition. Mathemnati-

Cal c(;lclation1s are of0* ge:nerally performed manually since the numnber of rcpeat calcula-

tions necessary for a large distribut ion nelwor< can be literally in the hundreds of thousands.

This type of rigorouIs cncl>y :s can be rcodily performed by a comp,-uter, wvhich can mathe-

matically simulate the physical chcracteristics of a dtslribUtion systemn.

Some of the ireojor advanloqos for comnpuler modelling are:

I. The computer is able to perform the necessary t1houisoi-As of iterative calcula-

tions for a fraict ;or) of tli. con of rncmua.jl calc'jla lions.



2. Otice th e physirol dxyiracteris tics hov'e hce--n enteted into the computer, mriy

different flow conditions con be readily examined.

3. For a given do,-, observed actual condil loris can be uised to calibrate the model.

4. The impact of projected future fiow conditions con be readily simulated.

However, the value of a coirputer model is direcily related to the amount and accuracy

of routine information that is used insetiting it Up. Thc following list, although not exhaustive,

shows the types of informanition that would be needed:

Doly Dilrna I F low Records

Village officiofls sh!ould routincly maintain and kerep flow charis for the supply to

the sys~ern. When collected over the years, if'y Ca:1 b'e use-d to Observe gradual

changus in 11he- sysiem a!, well cis clicw>: s ii: d~rrcnd, and trcvmc lhe volume of uruc-

counied v.uteir flows.

Spot M 7ci~r-rn(.-ns of lvr~ r~~r!

On a ribuine. basis, the WYale r Dopo-ricrini Pr1scmintl should obser\ve hydrant pres-

sures undcr cverage flow, conditicnS. Whe) loqc ed periodflcclly on a mop, theste

pressu,-cs become a v'aluable tool in spottling heldistribotion problems.

Records__of W4aler Main Fnilures

In any distribution systemn, failures ow2cur.. During fl-, temporary eme-rg.ency that

results, it is somer.times pos)Fsible to observe the intornui con~dit ion oi iha pipe

involved. Long temperiods of fai1l~re locations, causos, ond pipe conditions

ore a valuable programs planning for the replaceinent of waler mains cand hydrants.

Records of Customner Comnl(irlairts

Customer comnplaints (Iboul pricssurcs or poor water quaility provide on insight into

the condition of the systemn. A log Should be kept of each comnplaintl.

A computer model of the Mt. Kisco water distribulion system is not recommended

at the present lime, because to be valid, substantial amiounts of field testirig would be

necessary. As a first stepI, the maintenance of records such as those listed above should

be initiotedi. Thi~s will have tih bnefit of tarniliciriz'ina the Wnler Deport meo-t personnel
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with proper procedures arid rocord tceepling, improve the rel'cb~il>' of the model end

reduce the cost of preparing ihe model.

L3



TAt3LE 7

VILLAGE OF' MOUNT KISCO

PROPOSED)_DlSTRIOU1 ION SYSTEM~lfR\ELT

Eslirnoired Capiltc! Cost
' F Fia-rs-F

setPhase I Phase 2 Phase 3 Total

1. ConstrUCtion of New Trurik $ 70,000 - $70,000
Mains

2. Eiiminoiior) of EBotfle-NockS $ 30,000 -$50, 000
and Dead-Ends

3. Improvon-mris to hicrease
Locoi Firc Proleclion - <boo, 0010

4. Improvemeints -1c Incroas~e
SystemI- F~fliacify so. $35.0 $3_ .n

Total $120),000 $PooOo' $3 o000o I ,210, 0

*Does not include cosi1: for 12-inch mqin throuq!h Amutrica.- UhJimr and Gkci~ proper-
l ies. 1hnesc cosi s ca~nc$ be dclcrriinn(d unil i lier rv:! 'oii Pions hc1ween Village and
devefon.)(r cire cornplefod.
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6. WATER CONSFRVATION MEASUREr

To establish the potential savings which could be ochicvi:!c by c water conservation

program in Mount Kisco, the areas of major usage must be identified and measures for

achieving a savings in consumiption assessed. In the Village, residential customers consti-

tuie the major water demand, while Northern Wes-tchesit H-ospital is the single largest

consumer.

Water use conservation mcensures which can~ he cot;idced incluode:

*The Installation of Water Saving Devices,

" Modification of the Water Rate Struclure, and

" Rediclion of Dish ibuion Systern Lrkc me cnd M eter Rcpni*r.

Installation of \Vatcr Sc,'Iriq Devices

Recent Siudies by the Public Ielt Service c.-(d other resccrchers hoeindcated

that in a typicaol homne with lfroditioria! plumbing fix-lures, the folloviing writer usc s ' be

expected for a farilly off thrce-

Use Percent of

gPd To I l

. Dishwrishing - ~ 15 7

. Laundry - 35 17
. Driilny and Cocking - 10 5

Bathing 60 30
*Oral Hygkn--i 5 3
*Toil;et Flushing 75 35
*Misc. Cleanin.g - 53

Total 205 100

Of the above use-s, the greatest are for laundry, batlsng and toilet Hlushing, which amo-cin-

o~f 83 percent of the total. While water savings can be achieved by the custome-r in all

three areas, flow reducing d4evices (ire only applica(ble for shower head, faucel, and toilet

installations. Savings in laundering con hue achived by washIng larger loads a fewer

number of times.



Shower Henils oor Faucets

Several devices ore aivailable which limit the maximum flow of water from Shower

heads and fauIcets. Trhe simplest and lea.-t expensive of thc-e devices are plastic orifices

which can be inserted in. shower head Gnd faucet feed lines. The mnore expensive devices

are newly marketed shwowei- heads which use either mixirng valves or are pressure compen-

soling. Both types of devices are easily installed ond ore cpjflicoble to both new and retro-

fit instllations.

Installed on shower hends, these &eVices ore reported lo limit the flow rote to 3.5

gpm, while on faucets they lmnil flow !o 2.5 gprn. Thol water saving'; ccn only be estima-

ted as it is dependent oii thf- ovoilobWc wel'cr pressure oand ir'Jvidui! hebits. 1-bwever,

potential savings of froni 30 to 50( pcrctcc-l hsive!Kc roporied u'Silg flOw,, resfiictors.

~s

A staor,,d U.S. wurcccv' ha four 9011C11 !an!< tf~es Cb)Ui five to six gallons

during aI normarlc flui hirg cyc ic, c irolymcme v.u (!lr ion is rneccssary. U.S. mQcruf cc-

furers ore- currently> mcrkidni sKlv'tptic1 1ihlri unjto o35~o'

per flswhile Furup, o-i rinnolocturcrs c:-c atiemplin irfo morket units in th- U.S. which

limit cons-umpiion to less than I gallon per flush. lf specified for new construct io!o or te-

placement of existing fixtureS, These kjnit-e would dccreos , ;!, wcler consurned for flushiing

by standard water., closets from 50 to 85 percent.

By reducino ihe volume of the icml< on slaridcr d water- VlOS'IS, signlifican-t watJer

savings can bae achieved froini prest-nfly irstalledl WINS cIt a m.*nimurr of expense. Usino

weighied plastic bottles ur by installing toilvt datns, savincy.'of 0.5 Io :.0 gollons or about

15 percent per flush con be chieved.

Effectiveness of Writer Savings Devices

The imstallation of water savings devices by residential and commercial customers

can reduce consumplion hy up to 10 percent il instaill-d on existing fixturcs. Flwever,

public education is mandniory for a conservotlon program to b(- offeciive..
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During l?SO, the Township of Ea,-A Brunrwick, H.J. uneertook a dernonstrots-on

prograin to determine the effecliveness of water sovings d&vices when retrofitted to

existing fixtures. After informing about 56-C honicowncrs that they were selecied to

participate in the program, package-s of water savings devices were delivered by township

employees. The packages, each of which cost the township $10 foj- materialsC, contained

toilet tank dams, an orifice valve for a sliowerhead, faucet flow reducers and a brochure

giving detailed irstaflation instructions and estimated savings in water and heating costs

from each device.

It was determined that a savinqs of from 10 to 15 percent of total consurnplion

could be achieved for a famnily of four if 1I the devices we, installed. However, ev'en

with (in intensive educational effort, not all hornewners tjlie the devices. -Tow,.

officials concluded that flow reducing dev'ices do slgnifiuarntly reduce der,-uri.d, b)ut thl-i

a conservation proaram to be impiemcented, public educo~ion mnust bK effective or severc

shortages must exist..

If low flow showcr hooids, fcets, Sand hOl ow lcp toilets care s:.pecified for new.

residential consiroclion, scvings of 20 poi-ccunt could be 6chieved. 'irlilocr sovings, if) cr,-

mercial developmenis could also be realized if flush val~ve toilets are specified. Such re-

quiremeitnts if wri lien into the Villagte plumbing code should not be cblectio~icible, ais they

would not significont ly a ffect 11w cost of constriction and lhe qip? is easily ob.-

tained.

Modi ficat ion of te Write'r !iote Sirm-t, ie

The preseni -wAtcr ,citcs, we.chv're ned)ped in 1977, includes a fixed ready lo

serve charge base~d or: rneL~rt s;z* and n usu -Ji choi-ge bossd on metlered consumption (see

Table 8). The usaije chcirge Io ;-.; c ustorrwrs is bused on a rate structure tinder which con-

sumption is pricud at a flit ro'-. Althooh~qia flat, rate structure is a faii r mthod of allocot-

ing costs, if further co:i,ti r jt icr' wo--ild he ;-'sr'dur inn- a drought emergency, an esco-

loting block rate' strut t re couild hlie ad-pt - d.
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Witlh or- i clatilig block rute nn inluI block could be established at the present

rate, with usage thureofter priced of a rote which will sev'erely penliz over consurnp~fl.

The initial block could be reduced to about 3000 cu.ft. per quarter, 25U gpd or 82 gcd for a

family of three. Although falir to single family residentic'l custonmrs, the decreased initial

block would unfairly penulizo largcer commercial and/or industrial c ustomers. These large

customers which can be distinguished by Meter siZe, COUld be billc d based on a higher ini-

tial block rate system.

It is to be noted that while the escalat~rig block rotc slructure system would encour-

age conservation, it con lower revenue if ro'tes are not adiustcd Io refl~ect decreased snes

while it is in place. Before consdurinq a modification lo Its pres en' rotQ systemn, lhe Vii-

loe should condJuct a cost of ser-ViCe S106,1 to esinbhzLh actucl syslemn f_'rndilurcs 07'.

therefore, rovenue requirements to support thevoto !zyste-n if af) esculting block- rate

sli'ucture was to be con-ijered.

El iminotior, of Distribukion Systemi 1ea!ane -.

The core of Ih-~ Vill,.g(e distrib-u'lion systemn ,vas construcied in the~ 11,20's and its

ovErail lighiness is all best uncertin. As, pi eviously dilkuused, ce.urate mete1r records ofl

water supple(-d fromn Byram Lnke and the North Bedford WYells ore unavvilcbk).. for recent

years, making it impossible to determine the loss of waier due ' lcakage. The latest,

determination was made! in 15~66, at w.hich lime it was estinaicd the-t leolkoge was approxi-

mately 25 percent of total system demand.

in projecting Future Village dremand, ii w 's assumcd that leakage would be reduced

from the 25 percent rate eslimoleu in 1966 to oboul I5 percent by the year 2000. To

achieve this goal, the Village will have to undlertake an cffective lecikage detection and

repair program. This could be accomplished by Villagie publI~c works personnel, the county',

or by on outside specially contractor.
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TABLE 8

VILLAGE OF MOUNT KISCO

EXISTING W'ATER RATE cSYSTEM

1. Service CharQe

Guarlerly Chorge
Size of Mete, Insidc and Oulsidc- Villoqe

5/8,, $ 2.50
1" 6. 0
1-1/4" 10.00
I-lI/" 12.50
2" 20.00
3" 39.40
4" 62.50
6" 125. O0
8" 200. 0c

2. U.,we Chcwol

Rcjle per 1000 cu.f1.
___________Oid ,.,e VI ,12 e Bulk Soies

o6.,°0 $13.80 $1(.35

I
I 3
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